Multilocus sequence typing of Enterocytozoon bieneusi: Lack of geographic segregation and existence of genetically isolated sub-populations.
The population structure of Enterocytozoon bieneusi was examined by multilocus sequence typing (MLST) of 64 specimens from AIDS patients in Peru, Nigeria, and India and five specimens from captive baboons in Kenya using a combination of the ribosomal internal transcribed spacer (ITS) and four microsatellite and minisatellite markers. Parasites in different geographic locations (Peru, India, and Nigeria) all had strong and significant linkage disequilibrium (LD) and only limited recombination, indicative of a clonal population structure in E. bieneusi from each location. When isolates of various geographical areas were treated as a single population, phylogenetic analysis and substructural analysis using STRUCTURE found no evidence for the existence of geographically segregated sub-populations. Nevertheless, both analyses revealed the presence of two major genetically isolated groups of E. bieneusi: one (sub-population 1) contained all isolates of the anthroponotic ITS genotype A, whereas the other (sub-population 2) harbored isolates of multiple ITS genotypes with zoonotic potential. This was also supported by FST analysis. The measurement of LD and recombination rates indicated that sub-population 2 had a clonal population structure, whereas sub-population 1 had an epidemic population structure. The data confirmed the existence of genetic sub-populations in E. bieneusi that may be transmitted differently in humans.